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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
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2a)n This action is FINAL. 2b)M This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed In accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G . 21 3. 
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4) 13 Claim(s) 1-14 is/are pending in the application. 
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5) n Claim(s) is/are allowed. 

6) 13 Claim(s) 1-14 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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Amendment, filed on 12/26/2004 has been considered and entered. Claims 15- 
24 are cancelled. The list of claims, filed on 12/26/04 does not contain claim 9. 
However, applicant does not mention cancellation of claim 9, so prosecution of claim 9 
has been presented below, however, correction Is required. 

Amendments of specification overcome the objection to the disclosure. 
Amendment of claims 4 & 12 overcome the objection to the specification and the 
drawings. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publlcatbn in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Gray et al. 
(US 4964946). 

Regarding claim 1 , Gray et al. disclose an apparatus for emitting electrons (field 
emitting array, see Fig 1G, and lines 7-9 of column 1) comprising a contiguous emission 
layer (1 0) Incorporating a plurality of protruding emitter tips (1 1 , though in figures one 
emilter tip is shown it is a set of emitters are formed, see lines 9-1 1 of column 2) 
emission layer (10) is formed from a mold (though not mentioned in this patent however 
mentioned in US 4307507,lines 33-47 of column 1 , which is incorporated by reference) 
wherein the emission layer and the plurality of emitter tips are composed of a material 
having electron emitting properties (lines 1 1-18 of column 2); a selected portion of a first 
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dielectric layer (layer 12, lines 22-25 of column 2) contacting the emission layer (10) 
between the emitter tips, each emitter tip being contiguous with an opening in the first 
dielectric layer 12 (see Fig 1G), a dielectric support layer (14) contacting the selected 
portion of the first dielectric layer, the opening in the first dielectric layer being 
contiguous with an opening in the dielectric support layer (14) the opening in the 
dielectric support layer having a size (lines 28-32 of column 2); a gate layer (conductive 
layer 16) contacting the dielectric support layer (14) the opening in the dielectric support 
layer being contiguous with an opening in the gate layer, wherein the size of the 
opening in the gate layer is equal to the size of the opening in the dielectric support 
layer (see Fig 1G). 

Claim Rejections ■ 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be ot)tained though the invention is not identically disclosed or described as set 
forth in sectton 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the inventton was made. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gray et 

al. (US 4964946). 

Regarding claim 2, Gray et al. disclose that the first dielectric layer is comprised 
of silicon dioxide or silicon nitride (lines 22-23 of column 2) and the dielectric support 
layer is composed of silicon dioxide (lines 31-33 of column 2). 

Further, it is noted that applicant's specific choice of silicon dioxide for first 
dielectric layer and silicon nitride for dielectric support layer does not solve any of the 



Application/Control Number: 10/035,766 Page 4 

Art Unit: 2879 

stated problems or yield any unexpected result that is not within the scope of the 
teachings applied. Therefore It is considered to be a matter of choice, which a person 
of ordinary skill in the art would have found obvious to select one of the well-known 
dielectrics such as silicon dioxide or silicon nitride for the dielectric support layer. 

Claims 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gray 
et al. as applied to claim 1 above, and further in view of Levine et al. (US 5589728). 

Regarding claims 3-4, Seko discloses all the limitations of claims 3-4, except for 
each cavity surrounding a group of emitters, instead Gray et al. disclose a single emitter 
in each cavity and at least a support pillar being disposed between substrate and the 
support layer. 

However, Levine discloses a group of emitters (14 of Fig 1 1 F) provided in a 
cavity (141) and a support pillar (post 143 of Fig 1 1 F, lines 65 of column 6- Iine18 of 
column 7) in order to reduce the cathode to gate capacitance by reducing dielectric 
material beftween cathode and grid (lines 34-48 of column 3). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to provide a group of field emitter tips in a cavity as 
disclosed by Levine in the device of Gray et al. in order to have reduced gate to cathode 
capacitance. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gray et 
al. as applied to claim 1 above, and further in view of Tjaden et al. (US5804910). 

Regarding claim 5, Seko teaches all the limitations of claim 5 except for the 
limitation of emitter tip is carbon based. 
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However, Tjaden et al. discloses a field emission cathode (13 of Fig 1),which is 
carbon-based. Tjaden et al. further disclose that carbon based emitter tips provide 
major advantage of hardness as well as stability of the emitter (see lines 66 of column 
3-lines 8 of column 4). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have a carbon based emitter in the device of Seko, 
since carbon based field emitters are durable and stable and also have low work 
function. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gray et 
al. as applied to claim 1 above, and further in view of Seko et al. (US 6075315). 

Regarding claim 6, Gray et al. meet all the limitations of claim 6, except for a 
cover layer in contact with the gate layer. 

However, Seko et al. disclose a cover layer (81 of Fig 1 1 A) contacting the gate 
layer (4, lines 1 5-1 7 of column 1 1 ) providing protection of the gate layer. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use a cover layer contacting the gate layer in order to 
protect the gate layer. 

Claims 7-10, & 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gray et al. (US 4964946) in view of Seko et al. (US 6075315). 

Regarding claim 7, Gray et al. disclose Gray et al. disclose an apparatus for 
emitting electrons (field emitting an^ay, see Fig 1G, and lines 7-9 of column 1) 



Application/Control Number: 10/035,766 Page 6 

Art Unit: 2879 

Regarding daim 7, Gray et al. disclose Gray et al. disclose an apparatus for 
emitting electrons (field emitting array, see Fig 1 G, and lines 7-9 of column 1 ) 
comprising a contiguous emission layer (10) incorporating a plurality of protruding 
emitter tips (1 1 , though in figures one emiiter tip is shown it is a set of emitters are 
formed, see lines 9-1 1 of column 2) emission layer (10) is formed from a mold (though 
not mentioned in this patent however mentioned in US 4307507.lines 33-47 of column 
1, which is incorporated by reference) wherein the emission layer and the plurality of 
emitter tips are composed of a material having electron emitting properties (lines 1 1-18 
of column 2); a selected portion of a first etch layer (layer 12, lines 22-25 of column 2) 
contacting the emission layer (10) between the emitter tips, each emitter tip being 
contiguous with an opening in the first dielectric layer 12 (see Fig 1G). 

But Gray et al. fails to teach a first intermediate dielectric layer contacting the 
selected portion of the etch layer, the opening in the first etch layer being contiguous 
with an opening in the first intermediate dielectric layer and a selected portion of a 
second Intermediate dielectric layer contacting the first intermediate dielectric layer, the 
opening in the first intermediate dielectric layer being contiguous with an opening In the 
second intermediate dielectric layer. 

However, Seko et al. disclose a field emission device having, a first intermediate 
dielectric layer (12) contacting the selected portion of the first etch layer, the opening in 
the first etch layer (1 1 ) being contiguous with an opening in the first intermediate 
dielectric layer (12), a selected portion of a second intermediate dielectric layer (13-15) 
contacting the first intermediate dielectric layer (12), the opening in the first 



Application/Control Number: 10/035,766 Page 7 

Art Unit: 2879 

intermediate dielectric support layer being contiguous with an opening in the second 
intermediate dielectric layer, a dielectric support layer (16, of Fig 6A) contacting the 
selected portion of the second intermediate dielectric layer (13-15), the opening in the 
second intermediate dielectric layer being contiguous with an opening in the dielectric 
support layer (16), a gate layer (4) contacting the dielectric support layer (16), the 
opening In the dielectric support layer being contiguous with an opening in the gate 
layer. 

Further Seko et al. teach that using such different stacked insulating layers 
provide an excellent insulating characteristics and in case of one dielectric breakdown 
there is no damage to functions of other elements (lines 66 of column 3-36 of column 
4). 

Thus it would have been obvious to one having ordinary skill in the art the time 
the invention was made to use a first intermediate dielectric layer and a second 
intermediate dielectric layer between the etch layer and the dielectric support layer of 
Gray et al. since such stacks of dielectric layer will provide excellent Insulation 
characteristics. 

Regarding claim 8, Gray et al. disclose that the first etching layer 12 is a metal 
layer, however does not specifically disclose aluminum, however aluminum is a 
suitable etch material, thus it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to use aluminum metal for the etch stop 
layer 12, since selection of known material for the intended purpose is within the skill of 
art. 
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Regarding claim 9, Seko discloses that the first intermediate dielectric layer (12) 
is composed of silicon nitride (lines 5-7 of column 9). The same reason for combining 
art as in claim 7 applies. 

Regarding claim 10, Seko discloses that the support layer is composed of silicon 
nitride (lines 7-10 of column 9). The same reason for combining art as in claim 7 
applies. 

Regarding claim 13, Seko discloses a cover dielectric layer (81 of Fig 1 1 A) 
contacting the gate layer (4, lines 15-17 of column 11). The same reason for combining 
art as in claim 7 applies. 

Claims 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gray et al. & Seko et al. as applied to claim 7 above, and further in view of Levine et al. 
(US 5589728). 

Regarding claims 11-12, combined structure of Gray and Seko et al. meets all 
the limitations of claims 11-12, except for each cavity surrounding a group of emitters, 
instead Gray et al. disclose a single emitter in each cavity and at least a support pillar 
being disposed between substrate and the support layer. 

However, Levine discloses a group of emitters (14 of Fig 1 1F) provided in a 
cavity (141) and a support pillar (post 143 of Fig 11F, lines 65 of column 6- Iine18 of 
column 7) in order to reduce the cathode to gate capacitance by reducing dielectric 
material between cathode and grid (lines 34-48 of column 3). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to provide a group of field emitter tips in a cavity as 
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disclosed by Levine in the combined structure of Gray et al. & Sel<o et al. in order to 
have reduced gate to cathode capacitance. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gray et 
al. & Seko et al. as applied to claim 7 above, and further in view of Tjaden et al. 
(US5804910). 

Regarding claim 14, Gray & Seko et al. teach all the limitations of claim 14 
except for the limitation of emitter tip is carbon based. 

However, Tjaden et al. discloses a field emission cathode (13 of Fig 1),which is 
carbon-based. Tjaden et al. further disclose that carbon based emitter tips provide 
major advantage of hardness as well as stability of the emitter (see lines 66 of column 
3-lines8ofcolumn4). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have a carbon based emitter in the device of Seko, 
since carbon based field emitters are durable and stable and also have low work 
function. 

Other Prior Art Cited 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure :Cathey , Jr. et al. (US 6020683). 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Karabi Guharay whose telephone number is (571 ) 272- 
2452. The examiner can normally be reached on Monday-Friday 8:30 am - 5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimeshkumar D. Patel can be reached on (571) 272-2457. The fax phone 
number for the organization is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see httD.7/Dair-direct.usDto.aov . Should you 
have questions on access to the private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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Patent Examiner 
Art Unit 2879 



